This experiment was conducted on a golf course rough located in Beaver Falls, which was infested with a natural population of white grubs to determine the effectiveness of conventional formulations. The turfgrass area consisted primarily of perennial ryegrass (50%) and annual bluegrass (50%). Treatment plots were 8 ´ 6 ft, arranged in a RCB block design and replicated three times. Liquid formulations were applied by using a CO 2 sprayer with four 8002VS TeeJet nozzles mounted on a 6-ft boom, operating at 28 psi, and applied in 726 ml/48 ft 2 of water or delivering 4.0 gal/1,000 ft 2 . Granular formulations were applied with a hand-held shaker and mixed with fine top dressing sand to facilitate product distribution. At treatment time one (6 May) the following soil and environmental conditions existed: air temp, 62°F; soil temp at l inch depth, 58°F; soil temp at 2 inch, 59°F; RH, 68%; amt of thatch, 0.125 inch; percent water content (percent by wt), 26.2; soil textural class, silt loam; soil particle size analysis: 14.9% sand, 72.4% silt, 12.7% clay; organic matter, 3.9%; CEC, 11.5; and soil pH, 4.8; soil moist; thatch moist; water pH, 7.0; application time, midmorning; and cloudy skies. Immediately after application treatments were hand irrigated in with 0.18 inch of water. At treatment time two (4 Jun) the following soil and environmental conditions existed: air temp, 70°F; soil temp at l inch depth, 68°F; soil temp at 2 inch, 66°F; RH, 85%; amt of thatch, 0.125 inch; percent water content (percent by wt), 27.7; soil textural class, silt loam; soil particle size analysis: 31.2% sand, 64.6% silt, 4.2% clay; organic matter, 4.6%; CEC, 9.6; and soil pH, 5.0; soil moist; thatch moist; water pH, 7.0; application time, mid-morning; and sunny skies. Immediately after application treatments were hand irrigated with 0.14 inch of water. At treatment time three (10 Jul) the following soil and environmental conditions existed: air temp, 73°F; soil temp at l inch depth, 70° F; soil temp at 2 inch, 69°F; RH, 90%; amt of thatch, 0.125 inch; percent water content (percent by wt), 14.4; soil textural class, silt loam; soil particle size analysis: 13.5% sand, 74.2% silt, 12.3% clay; organic matter, 5.3%; CEC, 13.8; and soil pH, 4.9; soil dry; thatch dry; water pH, 7.0; application time, early-morning; Northern masked chafer (NMC) eggs were present in soil samples; and cloudy skies. Immediately after application the experimental area was irrigated in with 0.5 inch of water. At treatment time four (1 Aug) the following soil and environmental conditions existed: air temp, 69°F; soil temp at l inch depth, 68°F; soil temp at 2 inch, 70°F; RH, 85%; amt of thatch, 0.125 inch; percent water content (percent by wt), 10.0; soil textural class, silt loam; soil particle size analysis: 18.9% sand, 69.6% silt, 11.5% clay; organic matter, 5.2%; CEC, 14.6; and soil pH, 4.8; soil dry; thatch dry; water pH, 7.0; application time, early-morning; NMC eggs and first instar larvae were present in soil samples; and partly cloudy skies. Immediately after application the experimental area was irrigated in with 0.6 inch of water. The experimental area was irrigated on a regular basis throughout the summer months twice a week with approximately 0.5 inch total irrigation applied on a weekly basis. The area was under a water restriction emergency because of severe drought conditions. Climatology data for Beaver Falls (i.e., via Pittsburgh) was recorded as follows: 6-31 May, 4.39 inches; 1-30 Jun, 2.63 inches; 1-31 Jul, 1.66 inches; 1-31 Aug, 2.90 inches; 1-30 Sep, 3.24 inches; and 1-3 Oct, 0.11 inch. Post-treatment counts were made on 3 Oct. Three square foot sod samples were randomly taken from each replicate, and the total no. of scarab white grubs/ft 2 was recorded according to species. Data were analyzed using WD.
The experimental area was previously infested in the spring of 2002 with populations of NMC and a few Japanese beetle (JB) grubs. Pre-treatment counts recorded on 6 May averaged 20.1 third instar NMC grubs/ft 2 . White grub populations were negatively impacted by the extreme drought and emergency water restrictions placed on township residents. Post-treatment grub counts were lower than expected because of extreme drought conditions. Seven treatments provided significant control of JB grubs but populations were minimal. The predominant white grub species present was NMC and six treatments provided significant reduction of NMC grubs. Eight treatments provided significant control of all white grubs present. No phytotoxicity was noted.
